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DETAILED ACTION 

1 . This Office Action is in response to the communications dated 07/12/2006. 
Claims 31-44 and 48-63 are active in this application. 

Claim(s) 1-30, 45-47, and 64-72 have been cancelled. 

Acknowledges 

2. Receipt is acknowledged of the following items from the Applicant. 
Information Disclosure Statement (IDS) filed on 07/12/2006. The references 

cited on the PTOL 1449 form have been considered. 

Applicant is requested to cite any relevant prior art if being aware on form PTO- 
1449 in accordance with the guidelines set for in M.P.E.P. 609. 

Withdrawal of Allowability 

3. The indicated allowability of claims 31-44 and 48-63 is withdrawn in view of the 
newly discovered reference(s) to Currie etal. (U.S. Patent No. 5,986,291); and/or to 
Chau et al. (US 2004/0036126). Rejections based on the newly cited reference(s) 
follow. 



Claim Rejections - 35 USC § 102 
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4. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 



(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

5. Claims 31-44 and 48-63 rejected under 35 U.S.C. 102( b) as being 
anticipated by U.S. Patent No. 5,986,291 to Currie etal. 

Regarding claim 31, Currie discloses a method of forming a transistor, as shown 
in figs. 1-7, comprising: 

forming a narrow bandgap semiconductor film 62 (fig. 4) on an insulating 
substrate 50; 

forming a gate dielectric layer 55 on said narrow bandgap semiconductor film 62; 
forming a gate electrode 57 on said gate dielectric 55; and 
forming a pair of said source/drain regions 58/59 adjacent to said narrow 
bandgap semiconductor film 62; wherein said gate electrode 57 and gate dielectric 55 is 
formed over a portion of said source/drain regions 58/59 (see figs. 1 , 4, and col. 12, 
lines 28-30, and lines 46-49). 
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Regarding claim 32, Currier disclose the method wherein said narrow bandgap 
semiconductor film has a bandgap of less than or equal to 0.7 eV. (The channel 62 
comprises InGaAs material, which has energy bandgap of about 0.4 - 1.4ev at room 
temperature; see the free encyclopedia, from Wikipedia, at 
http://en.wikipedia.org/wiki/Bandqap ) 

Regarding claim 33, Currie discloses the method wherein said narrow bandgap 
semiconductor film is selected from the group consisting of InAs, PdTe and InSb. See 
col. 2, lines 34-36; col. 6, lines 31-40; col. 10, lines 6-7. 

Regarding claim 34, Curie discloses the method wherein said source/drain 
regions 58/59 are formed from a semiconductor film having a larger bandgap than said 
narrow bandgap semiconductor film (source/drain regions comprising highly doped Si + ; 
col. 9, lines 60-62). 

Regarding claims 35-37, Currie discloses the method comprising all claimed 
limitations. See col. 9, lines 30-67; col. 13, lines 11-17. 

Regarding claim 38, Currie discloses the method wherein said metal film forms a 
Schottky barrier with said narrow bandgap semiconductor film. See col. 9, lines 55-67, 
col. 1 0, line 25 to col. 1 1 , line 1 3. 
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Regarding claim 39, Currie discloses the method wherein said metal film is 
selected from the group consisting of titanium nitride, tantalum nitride and 
hafnium nitride. See col. 9, lines 30-67; col. 10, line 25 to col. 11, line 13; col. 13, lines 
11-17. 

Regarding claim 40, Currie disclose the method wherein said gate dielectric layer 
comprises a high dielectric constant film. See col. 9, lines 41-42. 

Regarding claim 41, Currie discloses the method wherein said gate electrode 
comprises a metal film. See col. 8, lines 41-42. 

Regarding claim 42, Currie discloses a method of forming a transistor, as shown 
in figs. 1-7, comprising: 

forming an InSb alloy film on an insulating substrate 50 (col. 2, lines 34-36; col. 6, 
lines 31-40; col. 10, lines 6-7); 

forming a high dielectric constant gate dielectric film 55 (fig. 4) on said InSb alloy 

film; 

forming a metal gate electrode 57 on said gate dielectric layer 55; and 
forming a pair of source/drain regions 58/59 on opposite sides of said gate 
electrode 57 on said insulating substrate 50. 
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Regarding claim 43, Currie disclose the method wherein said source/drain 
regions 58/59 are formed from a metal film. See col. 9, lines 30-67; col. 13, lines 11-17. 

Regarding claim 44, Currie discloses the method wherein said source/drain 
regions 58/59 are formed from a semiconductor film with a larger bandgap energy 
than said InSb alloy film. See col. 9, lines 30-32. 

Regarding claim 48, Currie discloses a method of forming a transistor, as shown 
in figs. 1-7,1 comprising: 

forming a narrow bandgap semiconductor film 62 (fig. 4) on an insulating 
substrate 50; 

forming a gate dielectric layer 55 on said narrow bandgap semiconductor film 62; 
forming a gate electrode 57 on said gate dielectric layer 55; and 
forming a pair of source/drain regions 58/59 adjacent to said narrow bandgap 
semiconductor film 62; wherein said source/drain regions 58/59 are formed from a 
semiconductor film having a larger bandgap energy than said narrow bandgap 
semiconductor film (the source/drain regions are formed by highly doped silicon 
implantation (col. 9, lines 30-32) while the narrow bandgap film 62 is formed by 
InGaAs). 
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Regarding claims 49-51, Currie disclose the method comprises all claimed 
limitations. See figs. 1, 4, 7, and col. 2, lines 34-36; col. 6, lines 31-40; col. 10, lines 6- 
7. 

Regarding claim 52, Currie discloses a method of forming a transistor, as shown 
in figs. 1-7, comprising: 

forming a narrow bandgap semiconductor film 62 on an insulating substrate 50; 

forming a high k gate dielectric layer 55 (col. 9, lines 41-42) on said narrow 
bandgap semiconductor film 62; 

forming a gate electrode 57 on said high k gate dielectric 55; and 

forming a pair of source/drain regions 58/59 adjacent to said narrow bandgap 
semiconductor film 62. 

Regarding claims 53-60, Curries discloses the method comprising all claimed 
limitations. See col. 2, lines 34-36; col. 6, lines 31-40; col. 9, lines 30-67; col. 10, lines 
6-7; col. 13, lines 11-17. 

Regarding claim 61, Currie discloses the method wherein said source/drain 
regions 57/58 are formed from semiconductor film with a bandgap energy greater than 
bandgap energy of narrow semiconductor film (the source/drain regions are formed by 
highly doped silicon implantation (col. 9, lines 30-32) while the narrow bandgap film 62 
is formed by InGaAs (fig. 4, 7)). 
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Regarding claim 62, Currie discloses the method wherein said source/drain 
regions 57/58 are formed of a metal film. See col. 9, lines 30-67; col. 10, line 25 to col. 
11, line 13; col. 13, lines 11-17. 

Regarding claim 63, Currie discloses the method wherein said metal film is 
selected from the group consisting of platinum (Pf), aluminum (Al), and gold (Au). See 
col. 9, lines 30-67; col. 10, line 25 to col. 11, line 13; col. 13, lines 11-17. 

6. Claims 31-44 and 48-63 provisionally rejected under 35 U.S.C. 102(e) as 
being anticipated by copending Application Publication No. 2004/0036126 (Chau's 
"126") which has a common assignee with the instant application. 

Based upon the earlier effective U.S. filing date of the copending application, it 
would constitute prior art under 35 U.S.C. 102(e), if published under 35 U.S.C. 122(b) or 
patented. This provisional rejection under 35 U.S.C. 102(e) is based upon a 
presumption of future publication or patenting of the copending application. 

This provisional rejection under 35 U.S.C. 102(e) might be overcome either by a 
showing under 37 CFR 1 .132 that any invention disclosed but not claimed in the 
copending application was derived from the inventor of this application and is thus not 
the invention "by another," or by an appropriate showing under 37 CFR 1.131. This 
rejection may not be overcome by the filing of a terminal disclaimer. See In re Bartfeld, 
925 F.2d 1450, 17 USPQ2d 1885 (Fed. Cir. 1991). 
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Regarding claim 31, Chau's "126" discloses a method of forming a transistor 
comprising: 

forming a narrow bandgap semiconductor film 350 (fig. 3, paras. [0019], [0024]) 
on an insulating substrate 302 (para. 0018]); 

forming a gate dielectric layer 322 on said narrow bandgap semiconductor film 

308; 

forming a gate electrode 324 on said gate dielectric 322; and 
forming a pair of said source/drain regions 330/332 adjacent to said narrow 
bandgap semiconductor film 350; wherein said gate electrode 324 and gate dielectric 
322 is formed over a portion of said source/drain regions (fig. 1; paras. [0019], [0023- 
0024], [0033]; for example, para. [0023] states that source/drain regions 330/332 can 
include tip or extension regions, that the profile of the source/drain regions may vary in 
order to obtain a particular electrical characteristic; these imply that the source/drain 
regions may be extending under the gate structure to form a narrow or short channel 
device). 

Regarding claim 32, Chau's "126" discloses the method wherein said narrow 
bandgap semiconductor film 350 comprises InSb (para. [0019]), therefore it has a 
bandgap of less than or equal to 0.7 eV. 
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Regarding claim 33, Chau's "126" discloses the method wherein said narrow 
bandgap semiconductor film 350 is selected from the group consisting of InAs, PdTe 
and InSb. See para. [0019]. 



Regarding claim 34, Chau's "126" discloses the method wherein said 
source/drain regions 330/332 are formed from a semiconductor film having a larger 
bandgap than said narrow bandgap semiconductor film. See paras. [0023-0024]. 

Regarding claim 35, Chau's "126" discloses the method wherein said 
source/drain regions 330/332 are formed from a compound semiconductor. See paras. 
[0023], [0028]. 

Regarding claim 36, Chau's "126" discloses the method wherein said 
semiconductor film of said source/drain regions is selected from the group 
consisting of InAISb, InP, GaSb, GaP, and GaAs. See paras. [0023], [0028]. 

Regarding claims 37-41, Chau's "126" discloses the method comprising all 
claimed limitations. See paras. [0043-0045], [0050]. 

Regarding claim 42, Chau's "126" discloses a method of forming a transistor 
comprising: 
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forming an InSb alloy film 308/350 (fig. 3, paras. [0019], [0024]) on an insulating 
substrate 302; 

forming a high dielectric constant gate dielectric film 322 (para. [0020]) on said 
InSb alloy film 308/350; 

forming a metal gate electrode 324 (para. [0022]) on said gate dielectric layer 
322; and 

forming a pair of source/drain regions 330/332 on opposite sides of said gate 
electrode 324 on said insulating substrate 302. 

Regarding claim 43, Chau's "126" discloses the method wherein said 
source/drain regions are formed from a metal film. See paras. [0023], [0028], [0031]. 

Regarding claim 44, Chau' s "126" discloses the method wherein said 
source/drain regions 330/332 are formed from a semiconductor film with a larger 
bandgap energy than said InSb alloy film. See fig. 1; and paras. [0019], [0023-0024], 
[0033]; for example, para. [0023] states that source/drain regions 330/332 can include 
tip or extension regions, that the profile of the source/drain regions may vary in order to 
obtain a particular electrical characteristic; these imply that the source/drain regions 
may be extending under the gate structure to form a narrow or short channel device. 

Regarding claim 48, Chau's "126" discloses a method of forming a transistor 
comprising: 
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forming a narrow bandgap semiconductor film 350 (fig. 3, paras. [0019], [0024]) 
on an insulating substrate 302 (fig. 3); 

forming a gate dielectric layer 322 on said narrow bandgap semiconductor film 

350; 

forming a gate electrode 324 on said gate dielectric layer 322; and 
forming a pair of source/drain regions 330/332 adjacent to said narrow bandgap 
semiconductor film 350; wherein said source/drain regions 330/332 are formed from a 
semiconductor film having a larger bandgap energy than said narrow bandgap 
semiconductor film (fig. 1; paras. [0019], [0023-0024], [0033]; for example, para. [0023] 
states that source/drain regions 330/332 can include tip or extension regions, that the 
profile of the source/drain regions may vary in order to obtain a particular electrical 
characteristic; these imply that the source/drain regions may be extending under the 
gate structure to form a narrow or short channel device). 

Regarding claims 49-51, Chau's "126" discloses the method comprising all 
claimed limitations. See paras. [0019], [0023-0024], [0028], [0033]. 

Regarding claim 52, Chau's "126" discloses a method of forming a transistor 
comprising: 

forming a narrow bandgap semiconductor film 350 (fig. 3, paras. [0019], [0024]) 
on an insulating substrate 302; 
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forming a high k gate dielectric layer 322 (para. [0020]) on said narrow 

bandgap semiconductor film 350; 

forming a gate electrode 324 on said high k gate dielectric 322; and 

forming a pair of source/drain regions 330/332 adjacent to said narrow bandgap 

semiconductor film 350. 

Regarding claims 53-60, Chau's "126" discloses the method comprising all 
claimed limitations. See paras. [0020], [0041]. 

Regarding claim 61, Chau's "126" discloses the method wherein said 
source/drain regions are formed from semiconductor film with a bandgap energy greater 
than bandgap energy of narrow semiconductor film. (fig. 3, paras. [0019], [0024]) 

Regarding claim 62, Chau's "126" discloses the method wherein said 
source/drain regions are formed of a metal film. See paras. [0023-0024], [0031], [0050]. 

Regarding claim 63, Chau's "126" discloses the method wherein said metal film 
is selected from the group consisting of platinum (Pf), aluminum (Al), and gold (Au). 
See paras. [0023-0024], [0031], [0050]. 

Conclusion 
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7. A shortened statutory period for response to this action is set to expire 3 (three) 
months and 0 (zero) day from the day of this letter. Failure to respond within the period 
for response will cause the application to become abandoned (see M.P.E.P 710.02(b)). 

8. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Dao H. Nguyen whose telephone number is (571)272- 
1791. The examiner can normally be reached on Monday-Friday, 9:00 AM - 6:00 PM. 
If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Matthew Smith, can be reached on (571)272-1907. The fax numbers for all 
communication(s) is 571-273-8300. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is (571)272- 



1625. 





Dao H. Nguyen 
Art Unit 2818 
September 5, 2006 



